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Summary
Salmonella, Campylobacter, andEschericia EscherichiacoliO157:H7isolateswill helpto
coliO157:H7areimportantfoodbornepathogens, determine1) theirfeedyardsources,2) which
butlongitudinalstudiesoftheirprevalenceinbeef antibioticscouldbeeffectiveforcattletherapy,3)
cattlefeedyardshavenotbeendone.Ourlong- sourcesthathavegreatestresistance,4)whether
termstudyinvolved24,556samplestakenfrom somegeneticallyidenticalisolatesaredeveloping
beefcattlefeedyardsfoundoverallprevalencesof resistanceovertime,and5)seasonalresistance
4.87%forSalmonella, 20.1%forCampylobacter patternsforeachantibiotictested.Knowingthe
in hospitalpenfecalsamples,and0.20%forE. geneticdiversityof organismsuchasE. coli
coliO157:H7.Yardandpendifferences(P<0.05) O157:H7aids investigatorsin determiningif
weredetected.All 53E. coliO157:H7isolates contaminationis dueprimarilyto residentor
wereresistantto TalmicosinandErythromycin, transientisolatesandcouldhelptracethesource
twoantimicrobialsusedinfoodanimalmedicine. ofdiseaseoutbreaks.Monitoringtheprevalence,
Theirgeneticdiversitywashighanddid not antibioticsusceptibility,andgeneticdiversityof
indicatethepresenceof residentstrainsat the foodbornepathogensatcattlefeedyardsi impor-
yardsstudied.Salmonella, Campylobacter, and tant forproducersdesigningproductionanimal
E. coliO157:H7wereprobablybroughtintothe (preharvest)HazardAnalysisCriticalControl
yardsbyshipmentsofnewcattle.Manyofthese Points(HACCP)programsforpathogenreduc-
organismsweresusceptibletoantibioticscom- tion.
monlyusedtotreatbeefcattle.
(Key Words:BacterialInfection,Salmonella,
Campylobacter, E. coli O157:H7,Feedyards,
AntibioticSusceptibility.)
Introduction
Agriculturaluse of antibioticshas been
suggestedasthereasonfor thedevelopmentof
antibioticresistancein strainsof humanpatho-
gens.However,strongevidencetosupportthis
hypothesishasnotbeenpresented.Knowing
antibioticsusceptibilityof genticallyidentical
ExperimentalProcedures
Four large (>25,000head)beef cattle
feedyardsin southwestKansasweresampled
every3 weeksfor13monthsfora totalof 20
collectionsperyard.Penstypicallyhadnewlots
of catleevery155days.Six compositefresh
fecalpatsamples(fivepatsamples/composite)
fromthefloorof approximately30homepens
andall specialpenswerecollectedaswellasa
compositewatersamplefromthepen'swater
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troughandacompositefeedsamplefromthe samples.Hospitalandotherspecialpenshad
pen'sfeedbunk.Lagoonwaterandration highertotalprevalenceof Campylobacter
ingredientsalsowerecollectedfromeach thanhomepens(P<0.05).No differences
yardateachvisit.Standardmicrobiological weredetectedinE. coliO157:H7prevalence
techniqueswereusedtoisolateSalmonella, amongpentypes. All isolatesof E. coli
CampylobacterandE. coli O157:H7.The O157:H7 were resistant(Table 1) to
susceptibilityoftheE. coliO157:H7isolates TilmicosinandErythromycin.Mostof the
to16antibioticsusedinhumanmedicineand E.coliO157:H7isolatesweresusceptibleto
eightantibioticsapprovedfor usein food CeftiofurandAmpicillin.All butthreeiso-
animalswas determinedby use of the lates weresusceptibletoTrimethoprimsul-
SensititreAccumedsemi-automatedsystem. fate, which was used widely in cattle
RandomamplificationofpolymorphicDNA feedyards10 yearsagobutis usedinfre-
(RAPD)wasusedtogeneticallycharacterizequentlynow.
theE. coliO157:H7isolates.
ResultsandDiscussion
Analysisofover24,500sampleshowed broughtin withloadsof cattleanddidnot
thatprevalenceof thethreebacteriavaried remainresidentattheselargewell-managed
amongyards;typeof pen(home,hospital, feedyards.PensrarelytestedpositiveforE.
other); andsampletype(fecal,water,total coli O157:H7twice. It wasrarelyisolated
ration, individualrationingredients,and fromfeedandneverisolatedfromwater.
lagoon).Salmonellaspp.wereisolatedfrom Thusit wasnotpersistentintheseyards.E.
4.87%of samples,andE. coliO157:H7was coliO157:H7wasisolatedfromthesamepen
isolatedfrom0.20%.Campylobacterwas atdifferentcollectionsonlythreetimes.In
isolatedfrom20.1%of hospitalpenfecal twoofthosecases(separateyards),agenetic
samples(n=2672).Totalprevalencesforall patternfoundduringcollection1wasfound
yards variedfrom1.88%to 10.66%for again in collection15,whichwasmade42
Salmonella; from 0.06%to 0.36%for E. weekslater.
coli; and from 14.43%to 30.49%for
Campylobacter(inhospitalpensonly). Over
allfouryards,Salmonellaspp.wereisolated
from6.3%of bunkrationsamples(n=2921),
0.80%ofdrinkingtroughsamples(n=3248),
5.44%offecalsamples(n=17494),2.24%of
rationingredientsamples(n=581), and6.09%
oflagoonsamples(n=312). E. coliO157:H7
wasisolatedfrom0.10%of rations,0.03%
of drinkingwater,and0.26%of fecalsam-
plesbutwasnotdetectedin anylagoonor
rationingredientsamples.Totalprevalence
of Salmonellavariedindifferentyardsfrom
2.08%to12.2%infecalpatsamples,0.58%
to0.97%inwatersamples,1.47%to13.3%
inrationsamples,0.67%to 3.82%iningredi-
entsamples,and2.7%to8.77%in lagoon
Genetic diversityamong53 E. coli
O157:H7isolateswashigh(16RAPD prints)
andindicatesthatthestrainsfoundwere
Table1.AntimicrobialSusceptibility(Suscep-
tible(S),Intermediate(I), or Resistant(R))of
53E. coliO157:h7Isolates
Antibiotic S I R
TrimethoprimSulfa 50 0 3
Ceftiofur 44 0 9
Ampicillin 44 0 9
Cephalothin 31 13 9
Tetracycline 28 2 23
Amoxicillin 11 0 42
Penicillin 0 3 50
Erythromycin 0 0 53
Tilmicosin 0 0 53
